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COMPLETE SPECIFICATION 

Improvements in or relating to Compositions for Furthering the 
p Growth and Yield of Plants 



We, Ghemische Wekke Albert, a Ge rman 
Body Corporate of Wfesbadea-Biebrich* Ger- 
many, do hereby declare the invention, for 
which we pray , that a patent may be granted 
5 to ns, and the method by which it is to be 
performed, to be particularly described m and 
bythe following statement: — 

The present invention concerns new com- 
positions for use in agriculture or horticulture 
10 particularly tor regulating the growth of plants. 
We have round that mono- or cbr alkyl 
substituted ureas or cyclic substituted ureas 
have a growth regulating action on plants, and 
when used at suitable rates of application act 
15 as plant-growth stimulants. By the ^ term 
"cyclic substituted ureas" as used herein we 
mean compounds in which the 

m 

20 — N— O— N — 

grouping of urea forms part of a nng system. 
Thus the term includes such compounds as 
imidazolone-2 and benzhruoazolone-2. 
Acoording to the invention therefore we 
25 provide agricultural or horticultural com- 
positions possessing plant growth rcgulatmg 
properties and comrgismg as active mgrrniriit 
one or more mono-alkyl ox di-alkyl substrtuted 
ureas or cychMubstituted ureas (as herem 
30 defined) together with a suftabk carrier as 
herem defined. The term "suitable carrier 
as used herein means any substance or nuxture 
of substances suitable for the formulation of 
the active ingredient for aRuication m agn- 
35 culture or horticulture, it being understood 
however that no claim is made herem to any 
previously known combination of any of the 
laid active ingredients with any other sub- 
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40 The compositions according to the mven- 
tion may be employed to regulate the growth of 
plants of widely differing nature. For example, 
at a suitable rate of applicatioa they may be 
[Price 3s. 6d.\ 



used to stimulate the growth of crops of many 
kinds as well as to hnprove the development of 45 
blossom and fruit In addrtion they appear to 
increase the resistance of plants to wi thering . 

Valuable mono- or di-alkyl substituted ureas 
for use in ccmrwsidons accordi ng to the 
invention are those in which the alkyl sub- 50 
stituents contain tram 1 to 4 carbon atoms, 
the terl-butyi group being particularly pre- 
ferred. F^p^r^ of such urea derivatives are 
N-^4>uiyl-«ea, N^-di-Jerr-butyl-urea and 
H-N'-cumethylurea. . _ 0 

Of cydic substituted ureas miidazolone-2 
and derivatives thereof are particularly uscfol 
fox use in oonrpositions according to the 
invention. Such derivatives of imidazolone 
include for example alkyl-, aryl- or furyl- oO 
substituted mridazolone-2, and benzunidasH 
lone-2, substituted, if desired, in the benzene 
ring by halogen, alkyl, amino, ateoxy or acyl 
radicals. Examples of suitable imidazolone-Z 
derivatives are the following compounds:— 

4^-drphenyl-^nuaa2olone-2, 
4 J 5-cumethyl-inuaazolone-2^ 
5^±Joro-benzinuaazc^one-2, 
5*methoxy-4yT}7iTniHaro1oTie-2, 

^iB¥ti»^jr'benzrnnclazolone-2, 
5-butyryl-benzinuaazolone-2, 
4 > 5^5<runethyl-brn7imida7olone-2. 
The growth-promoting action of the urea 
derivatives in competitions according to the 
invention is surprising. At the most it nnght 
have been expected that a urea derivative vrould 
have a nutritive effect equivalent to its nitro- 
gen-content, ammarable for example with urea 
itself. 

Suitable carriers for use in the compositions 
according to the mvention include both sohd 
and liquid carriers. liquid compositions 
according to the mvention may be in the form 85 
of solutions, emulsions or suspensions, m 
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^water or suitable organic solvents of a non- 
phytotoxic nature. Liquid compositions may 
include one or more dispersing, emulsifying, 
suspending, wetting, nutritional, plant-growth 
5 stimulating, fungicidal, bactericidal, insectj- 
ddaU acarladal and/or soUd-impoving agents. 

In the pr e parati on of emulsions containing 
the active urea derivatives, the urea derivatives 
may first be dissolved in an organic solvent, 
10 since they are generally solid at normal ambient 
temperatures. The solution of urea derivative 
may be converted into an emulsion in 
water, preferably using one or more suitable 
emulsify ing agents* 
15 The concentration of urea derivative obtain- 
able in an aqueous solution (which may contain 
other ingredients) is generally fairly low. 
Thus N-tert-butyl-urea and beiizimidarolone-2 
have a solubility of 0,00025% in chilled water 
20 at room temperature, and N^T-dl-ttr«utyl- 
urea a solubility of 0.0003% under the same 
conditions. However, imitoolone-2 has a 
solubfixty of 40% tmder these conditions, thus 
permitting the preparation of highly con- 
2f centrated solutions of this compound. 

Solid compositions according to the inven- 
tion may include various inert diluents e-g. 
clays, chatty sand* earth and peat, and m ay 
take the form of dusts, granulates or wettable 
^30 oowders. The solid carrier may also include 
nutritional, other plant-growth stimulating, 
fn ralddalg bactericidal, inse ct ki na l , acanadal, 
sofl-inuwoving agents, binding agents and also 
humus substances. Solid compositions accord- 
35 ing to the invention, may be applied in any 
convenient form, for example as dusts, 
granulates and wettable powders etc For the 
preparation of dispersiona it is gene rally pre- 
ferable to mix the urea derivative with a 
40 suitable solid carrier. The solids should of 
course be finely ground. 

Further examples of substances whic h may 
be employed in association with urea deriva- 
tives in compositions according to the inven- 
45 tion include for example micro-nutrients, such 
as the trace elements copper, manganese and 
boron, macro-nutrients such as superphos- 
phate, potash and nitrogenous compounds. 
The compositions according to the invention 
50 may be employed at any suitable time. Thus, 
for example, soil may be treated before sowing 
seed, the seed may itself be treated, or the 
growing plant may be treated at a sufficiently 
carry period for the treatment to have a suitable 
55 effect. For treating growing plants an advan- 
tageous method of appHcanon is by spraying 
aliquid composition according to the inven- 
tion. More than one application of a com- 
position according to the invention during 
tiff the life of a plant may, of course, be carried out. 
The urea derivatives for use in compositions 
according tc the invention are generally readily 
prepared. Thus, for example, benzimidazo- 
jone-2 may be prepared in good yield by 
65 reacting a^enylenediamme with urea m 



anhydrous glacial acetic acid. By reacting urea 
with furoin, acetoin or benzoin, preferably in 
solution in acetic add, the corresponding 4,5- 
disubs tinned mudazolone-2 compounds may 
be obtained. u „ 70 

In order that the invention may be well 
understood the following Examples are given 
by way of illustration only. 

Example 1 

Aqueous solution containing water-soluble 75 
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A Knop nutrient solution contain N-fert- 
butyi urea is made up by dissolving the follow- 
ing substances in 100 cc water : — 

1.00 g. calcium nitrate 

0.25 g. magnesium sulphate 

0.25 g. potassium dihydrogen phosphate 

0.12 g. potassium chloride 

0.025 g. N-tm-butyl urea. 
To this solution is added lec of a 5% solution 85 
of Fed, . 5H s O. For application the solution 
is diluted with water m a ratio of nutrient 
solution to water of 1 to 10. The solution is 
suitable for so-called hydroculture. 

Example 2 

Composite fertilizer solution containing macro- 
and micro-nutvients 
A 0.1 to 05% aqueous solution is produced 
from the following mixture: — 

16.4 parts by weight monoammonium 
phosphate 

27.0 parts by weight of a mixture of am- 
monium sulphate and ammonium 
nitrate 

13.0 parts by weight urea 
0.4 parts by weight anhydrous magnesium 
sulphate 

0.9 parts by weight manganese sulphate 
(.lHaO) 

0.5 parts by weight copper sulphate 

0.1 parts by weight zinc sulphate (.IH2O) 
0.5 parts by weight boric aad 
1.2 parts by weight N,N'-di-rm-butyl- 
urea. 

This solution may be used directly, or for 
so-called leaf fertilizing may be diluted to a 
concentration of 0.1 to 0.2%. 

Example 3 
Emulsion 

1.66 Parts of benzimidazolone-2, 50 parts 
ethanol and 25 parts of cydohexanone are 
heated to boiling under a reflux condenser. 
5 parts olive oil and 1 part of emulsifying agent 
(a polyethylenealkyl ether) are gradually added. 
Upon dilution with water an emulsion is 
obtained, which can be used for spraying. 
Example 4 
Dry compositions 

10 parts by weight of imidazolone-2 are 
intimately mixed wirh85 parts by weight of talc 
as carrier and 5 parts by weight of a dispersing 
agent, (a commercially available polyethylene 
adduct, and then finely ground. This com- 
position is used for dusting, or alternatively 
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mixed with fine sand, and used for scattering. 
The finely ground composition may also be 
made up as a dispersion for spraying. Using 
kaoHn or prepared chalk as carrier, die com- 
position is applied as a 0.01 to 0.1% dispersion 
in water. 

Example 5 

Seed-treating compositions 

A. Combination with insoluble* but resorbable 
Tmcrc-mctrients 

The following are mixed dry with 5 to 20 
parts of 4^-dir(furyI)^niidazolone-2: — 
15 to 30 parts by weight calcium borate 
15 to 30 parts by weight cuprous oxide 
30 to 60 parts by weight manganous oxide. 
All the components are used in a finely ground 
condition. To improve adhesion and hence 
reduce dust, 2 to 4 parts by weight of spindle 
oil are worked into the composition, while for 
20 identification 0.05 to 1 part by weight of a dye 
may also be incorporated. Seed is treated dry 
with this composition. 

B. Combination with the same tnicro^nutrients 
and fungicides 

Into the mixture of Example 5A. above are 
worked in addition: — 

1 to 10 parts by weight of organic mercury 
compound, namely methoxyethyl-mercury ben- 
zoate and/or 5 to 20 parts by weight of hcxa- 
30 chlorophenol or pentachloronitrob enzene. 

If it is desired simultaneously to control 
insects, fox example wire worms, insecticides 
such as hexachiorowZohexane, aldrin and 
dieldrin, may be added to an extent of 20—40% 
by weight of the seed-treating composition. 
Corresponding reductions in the amount of 
manganous oxide should preferably be made 
when adding these insecticides. 

Exam ple 6 
Compositions containing macro^nutriems 
A. 0.2 to 0.5% of 4^-dimcthyl-miida7o1one- 
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2 are added to superphosphate fertilizer. 

B. 1.2 parts by weight of 4^drmethyl- 
imidazolone-2 are worked into the mixture of 
Example 2, and the composite fertilizer so 45 
ob tained applied in the solid state. 

C. The dry composition of Example 2 is 
first made up without a urea derivative, and 
then the 5-cMoro-benzhnidazolone is dusted 
onto the composition in a slightly damp , 50 
granulated form. For this the urea derivative 

is mixed before dusting with dry talc 

D. The composition described in Example 2 
is worked into a paste, or formed into kernels, 
balls, rods or other suitably-shaped bodies for 
fertilizing, using a suitable binding-agent, 
such as a solution of a glue. 

Example 7 
Compositions with inert solid carriers 

2 to 5 mg of NjN'-dimethyurea are mixed 60 
into each litre of a mixture of earth and sand, 
and this composition applied in any con- 
venient manner. 

A number of experiments were also conducted 
in order to illustrate the growth-promoting 65 
action of the urea derivatives of the com- 
positions according to the invention. The 
results of these experiments are presented in 
tabular form, each table representing expert- 
ments conducted on a particular species of 70 

The growth-promoting action of the urea 
derivative** used according to the invention is 
first shown by the cress root test ca rrie d out 
by the plate method of Flaig and Otto (Land- 
wirtschaftlichc Forschung, Vol. 3, page 66 
(1951/52) \ To a *V Knop nutrient solution 
(cp. eg. Schropp, die Methodik der Wasser- 
kukur hoherer Pflanzen, page 132, Neumann- 
Verlag 1951) is added 2^ mg of urea derivative 80 
per litre, and the length of the roots is measured 
after 6 days* 
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Exp 
No. 
1 
2 
3 
4 
5 



Table l 

Demonstration of activity by the cress root test^ 
Amount of urea derrvative : 2.5 mg. per litre of \V Knop nutrient solution 
Measurement after 6 days 

Average length of root 
Urea derivative millimetres 



Control without urea derivative 
N^T-di-cm-butyl urea 

jyyti d a7/>1 o ne -^ ••• •■• 
4^-cli-[furyl]irnidazolone-2 
benzhnidazolone-2 



absolute 
146 
162 
168 
162 
164 



relative 
100 
111 
115 
111 
112 



Number of 

measurements 
98 
108 
102 
101 
95 



As is shown in the table, the growth of the 
85 cress roots is increased by 11 — 15% by the 
addition of the urea derrvative. For greater 
accuracy, a large number of individual measure- 
ments were carried out each time. 

In a further series of experiments, growth- 
- 90 promoting urea d e r ivatives were incorporated 
ux a seed-treating cxtmposition, which consisted 
of the micro-nutrients copper, boron and 
manganese in a sparingly soluble form and 



absorbable by the plant, but otherwise con- 
tained no further additives. Yellow oats 
served as test plants; the experiments were 
carried out in Mitscherlich vessels, and the 
results evaluated in the usual form. 

The amount of urea derivative used was 18 
parts by weight to 100 parts by weight of seed- 
treating agent, corresponding to 1.5 mg. of 
urea derrvative per vessel. 
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Table 2 

Vessel experiment with yellow oats . 
Seed treatment with sparing soluble mkro-nutneats and urea derivative 
corresponding to 1.5 nag. per vessel y ^ 



Exp. 
No. 



Urea derivative 



Total 
g- 

M± m rel 

6 Control without urea derivative 49.2 0.95 98 
5 CoSwith added Hg* 50.4 0.TO100 

7 4>d-[furyl] imidazolone-2 55.4 0.87 110 

8 ^^^r-butyl-urea 56.2 0.66 111 



Grain 
g- 

M± m rel 

21.2 0.01 100 

21.1 0.24 100 

2AJ2 0.97 115 

243 0.20 115 



Straw 
g- 

M± m rel 

28.0 0.98 96 

293 0.48 100 

31.2 1.20 107 

31.9 1.50 109 



AT is the mean value of the results obtained 
from a series of esperxments. mfe the devia- 
tion of individual results m the series or 
experiments tram the mean value of the 
results, rel is the relative value of the mean 
value of a series of experiments withre^dto 
the mean value of the control taking the control 

as 100. ... 

★So as to facilitate a comparison wrtn tne 
next series of experiments, exrtfadments 9 from 
table 3 has been included here. . 

The next series of experiments wascamea 
out with a seed-treatmg agent wh^ cx>rn^^ 
15 the same sparingly soluble, ateorbable mixture 
of micro-nWients (Co, Mn, B) and m addmon 
2% of organically combined mercury; the urea 
derivatives of cxmiposhions according to the 
invention are worked into this composition, 



10 



and the seeds are treated dry. The experiments 20 
were carried out in Mitscherlich vessels with 
the same test plant (yellow oats) as in Table 2. 
The amount of urea derivative used was vaned 

as follows: — „ . - 

Experiment No. 10: 6 parts by weight of urea 25 
derivative to 100 parts by weight of seed- 
treating composition==0.5 mg. of urea deriva- 
tive per vessel ^ m _ M _ 

Experiment No. 11: 18 parts by weight of urea 
derivative to 100 parts by weight of seed- 30 
treating composition^ 1.5 mg. of urea deriva- 
tive per vessel , . . c 

Experiment No. 12: 6 parts by weight of urea 
derivative to 100 pans by weight of seed 
treating composition =05 mg. of urea den 
vative per vesseL 
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Table 3 

Vessel tests with yellow oats . 
Seed treatment with sparingly soluble, ^^^^^^^ 2/o 
organically combined mercury and urea derxvatrves^^ 



Exp. 
No. 
9 
10 
11 
12 



XJrea derivative 



Total 
M± m 

Control without urea derivative 50.4 0.72 
benzmudazolone-2 56.0 0.49 

beu2iriiid^lone-2 >7-4 <J-° 7 

N,r^^-^-butyl-urea ... 563 1.7 



Grata 

rel M± m rel 

100 21.1 0.24 100 

111 235 0.46 111 
114 24.0 0.69 114 

112 233 030 110 



Straw 

Af± tn rel 

293 0.48 100 

32.1 0.75 110 

33.4 0.22 114 

33.0 1.45 113 



The growth-promoting action of the urea 
derivatives in the above table appears to be 
40 uniform for both grain and straw relative to the 
control sample. . _ 

These urea derivatives had a similar action 
in experiments with green peas ^^i^ 1 ^ 
out * Mitscherlich vessels. The seed was 
45 treated with the mixture of sparingly soluble 



rmcro-nutrients 3 2% organically combined 
mercury and urea derivatives. 

Amount of urea derivative m au experiments 
(control excepted):— . - *- n 

6 parts by weight to 100 parts by weight of 50 
seed-treating composition =0.5 mg. of urea 
derivative per vesseL 
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T«bee4 
Vessel tests with green peas 
Seed treatment with sparingly soluble micro-inimeitfs, 
2% of organically combined mercury and 05 mg. of 
urea derivative per vesseL Yields 



Exp. 
No. 
13 
14 
15 
16 



fresh weight 
Urea derivative M ±rn rd 

Control without urea derivative 127.9 3.8 1W 
bmr?mida7n1o7)e-2 ... ... 1506 234 118 



dry weight 
M =fc m rel 
21A 0.76 1O0 

26.1 030 120 

25.2 034 116 
25.8 0,64 118 



The effectiveness of the urea derivatives in 
contortions according to the invention can 
clearly be seen. 

5 Green maize (country maize from Badum; 
served as test plant in the next series. The 
seed was treated dry as in the previous experi- 
ments with, a mixture of sparingly soluble 
rnicro-nutrients, 2% of organically combined 

10 mercury and urea derivatives and men placed 



in Mitscherlich vessels. 

In one case (experiment 18), dry unsubsu- 
tuted urea itself was worked into the seed- 
treating conmosMon in J such % quantity that 
the composition contained 5.7% of nitrogen. 
This corresponds approximately to the quantity 
of nitr og en contained in the compositions con- 
taining urea derivatives according to the 
invention. 
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TahlbS 
Vessel tests frith green mmze 
Seed treatment with sparingly soluble ^^^^2% of orgamcag 
combined mercury and urea derivatives. In experiment 18, trie actaefl 
^eSo 5.7% N. In experiment 23, me ima derivimve was 



20 



Exp, 
No. 
17 
18 
19 
20 
21 
22 
23 



applied by leaf-spraying. 

Urea derivative addition by 

Control without urea derivative 
Control 4-urea 
N-^rf-butyi-urea 
N^-di-^-hutyl-®^ 

benzknidazolone-2 m . » 

N-tm-andN^-di-tert-butyl- leaf-spraymg 

ureal : 1 m 0.0025% aqueous 

solution 



Amount 



— 85.7 

seed-treating composition 1.0 mg/vessel 104.8 

Z 05 "„ 10616 

1.0 - 973 



Yieldjdry 
substance 
M± m 
88.6 135 



2x10 nd of 
the solution 



96.7 



135 
2.16 
1.64 
236 
2.85 
3.62 



rel 

103 

100 

122 

108 

124 

114 

113 



25 



Hie results of this table are informative in 
several respects. Experiment 18 shows the 
action of umuhstituted urea acting as a source 
of nitrogen. Comparison with experiments 19 
to 23 shows that the activity of the urea 
derivatives used in accordance with the inven- 
tion Is substantially greater and exceeds the 
effect of simple nitrogen addition. This was 
Tmexpected, since the nitrogen is more firmly 
30 bound in the urea derivatives, so that a dower 
absorption by the plant would be expected to 
occur Putting the value for urea at 100 as 
has been done here, then the urea derivatives 
used according to the invention caused an 
35 increase of yield of up to 24%. 

Experiment 23 shows on the one hand that 



40 



more than one urea derivative can be used at 
once, and on the other hand that application 
by means of leaf-spraying, using highly dilute 
solutions is both possible and effective^ . 

The following tables contain experimental 
results for broad beans JWcttf fdba) in Mn> 
scherBch vessels: — 

Tabled, experiments 24 to 30: add ition of urea 

derivative by seecVtreating composition us 45 

described above. 
Table 7, experiments 31 to 37: a* 1 ^***^ 

derivative by leaf-spraymg with highly 

dilute solutions. 
Table 8, experiments 38 to 42: addition of urea 50 

derivative by mixing into the soil, similar to 

the so-called crumb fertilisation- 
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Exp. 
No. 
24 
25 
26 
27 
28 
29 
30 



Table 6 
Vessel tests with broad beans 
Seed treatment with sparing^ soluble rnicro- 
nutrients, 2% of organically combined mercury 
and urea derivatives. YieUs\dry 
Urea derivative Application rng. substance 

per vessel M± m 
Control without urea derivative — 
Conlrol+urea — 
N-cerr-butyl-urea 

N-terr-butyi-urea J* 
N^T-di-^rr-butyl-urea l.o 
irnidazolone-2 J*J 
imidazolone-2 Z- 4 



23.1 
23.6 
253 
27.2 
26.6 
26\2 
273 



1.20 
1.13 
1J03 
032 
0w41 
0.88 
1.02 



rel 
100 
102 
110 
118 
115 
114 
120 



The control experiment with urea (No. 25) with the urea derivatives used according to 
here also confirms its low activity compared the mvention. 

Table 7 
Vessel tests with Broad beans 
Seed treatment with sparingly soluble micro- 



nutrients 2% of organically combined mercury . 
Addition of active composition by leaf-spraymg 
with 0.0025% solutions. 



Exp. 
No. 
31 
32 
33 
34 

35 
36 

37 



Urea derivative 
Control without urea derivative 
N-urf-butyl-urca 
NjN'-di-t^-butyl urea 
*t$-tert- and N,N'-di-«tfrr-butyl 

urea (1 : 1) 
imidazokme-2 

imidazolone-2 and benrimidaxo- 
kme-2 in a ratio of 1 : 1 
N-terr- and N>N'-di-terr-birtyl 
urea, inridazolone-2 and bemd-* 
midazolone-2 (1:1:1:1) 

The results achieved by means of leaf-spraying 
of the highly dilute solutions (0.0025%) are of 
the same order of magnitude as those obtained 

10 by means of seed treatment. Thus this recently 
developed method of applying macro- and 
micro-nutrients and insecticides can also be 

" used for" the application of compositions 
according to the mvention. The solutions of 

15 "the active substances can be applied in one or 
more sprayings, and wetting agents and the 
like may also be incorporated in the solutions. 
Fine distribution also increases activity of the 



Application mL 



Yieldsldry 
substance 



2 x 10 
2 x 10 
2 x 10 

2 x 10 
2x10 



M± m 
23.1 L2 



25.9 
253 
25.7 

27.1 
27* 



0.49 
0.64 
035 

0.91 
032 



rel 
100 
112 
110 
111 

117 
120 



2 x 10 27.9 1.14 121 



urea derivatives. 

For applying the urea derivatives by means 20 
of so-called crumb fertilisation, 10 rug. of 
urea d e r ivative were thoroughly mixed with 
the total quantity of soil in individual Mil- 
scherlich vessels (6 kg). The seals received in 
addition a uniform fertilisation with the 25 
macro-nutrients superphosphate, potash and 
nitrogen, Since the fertilisation of the soil 
was carried out uniformly in all experiments 
of this series, it can be ignored when assessing 
the results. 30 
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Table 8 
Vessel tests with broad beans 
Seed treatment with sparingly soluble micro-nutrients, 
2% of organically combined mercury, and 10 mg. of 
urea d e r ivativ e worked into 6 kg. of sou. Uniform 
groimd-fextilisatLou with phosphorus, potash and 
nitrogen. 



Exp 
No. 
38 
39 
40 
41 
42 



Yields/dry substances 



Urea derivatives M± m 

Control without urea derivative 23.1 1-20 
N-wrr-butyl-urea 25.7 1.13 

N^-cH-Cerf-butyi-nrea 26.8 0.73 

imidazotone-2 26.0 0.51 

benzhnidazolone-2 26.0 1.20 



rel 
100 
111 
116 
113 
113 



Further experiments were carried out with 
a typical leaf plants namely with spinach 
(sharp-seed winter). Here a smrple increase of 
5 growth may be equated with an increase of 
yield. 

The experiments were carried out in seedling 



boxes under open country conditions. The 
seed was treated with the above-mentioned 
micro-nutrient mercury seed-treating com- 
position into which the urea derivatives had 
been worked, and sowed each time in 4 rows, 
at a rate of one gram of seed per linear metre. 
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Table 9 

Box experiments with spinach 
Open country conditions, seed treatment with sp 
nutrients, 2% of organically combined mercury 

Application parts by 
weight of urea 
derivative per 

Exp. Urea derivative 100 parts of 

N 0m seed-treating 

composition 

43 Control without urea derivative 

44 N-tm-butyl-urea 

45 N^'-di-terr-butyl-urea 

46 mridazolone-2 

47 bemimid azolone-2 

48 benzimidazalone-2 



w ly soluble micro- 
and urea d e r ivativ es. 



Yields 



12 
12 
12 
6 
12 



fresh 


weight 


dry weight 


grams 


rel 


grams 


rel 


3363 


100 


31.7 


100 


497-7 


142 


473 


149 


428.1 


• 127 


38.0 


120 


426.8 


127 


39.9 


126 


448.6 


133 


43.4 


137 


513.6 


152 


48.2 


152 



15 The growth or yield increase is here parti- 
cularly significant. Thus in one case it amounts 
to more than 50%, otherwise from 27 to 42%. 

In a further series of experi ment s seeds of 
forest trees were treated dry with a mixture of 
20 sparingly soluble but resorbable micro-nu- 
trients and urea derivatives, such as are 
described in Tables 3 to 8. 

The glow ih-promuling influence of the 
active substances according to the invention 
25 on the seed of Quercus rubra and Fagus silvatica 
first became apparent in that compared with 
the untreated controls, a substantially larger 
number of fruit germinated, whereupon also 
the young plants showed a stronger develo p- 
30 ment; subsequently a stronger development 
and widening of the leaves took place. 

In another series of exp erimen t s year-old 
seedlings of forest pine (Pirns s3oestris\ were 
dipped into 0.002 to 0.02% aqueous solutions 
35 of the active urea derivatives for 5 to 10 
m inutes and planted immediately ther eafter . 

Compared with the untreated controls the 
number of seedlings which took root was first 
substantially higher, and very soon the treated 
40 plants showed an increased needle formation 



and a stronger growth in length. Their 
development was in general also stronger. 

As Is shown in the following series ^ of 
experiments the urea derivatives used according 
to the invention are suitable not only for 
promoting the growth of useful plants, but 
also of ornamental plants. 

N-tertiary butyl urea was dissolved in a 
mixture of ethanol and water (1 : 1) with the 
addition of a small quantity of a commercially 
available dispersing agent (an ethylene oxide 
condensation product) to yield a 5 % solution, 
and this solution was then diluted with water 
in the ratio of 1 : 500. 

Then 20 cc of this dilute solution were used 
for pouring on seedlings of the Alpine violet 
(Cyclamen persicum) which were grown in 
pots in a layer of peat; each pot containing 
500g.of peat. Test plants and untreated controls 
were treated with a well-balanced ground- 
fertilizer (2 g. per litre of peat) containing 
phosphorus, potash and nitrogen, as in Table8, 
small quantities of the micro- nutrients Mn,Cu, 
B inthe form of water-soluble salts, and in addi- 
tion 3gof calcium carbonate. The figures of the 
table are mean values for 5 plants each time , 
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Exp. 
No. 
49 
50 
51 



Urea derivative 

Control without urea derivative 
2x2 mg ofN-ferf -butyl-urea 
2x4 mg ofN-twt-butyi-uiea 



Table 10 

Pot test with seedlings of Cyclamen perncum 

Widths of leaves Number of* 
in cm 
after 

6 weeks 20weeks 
6 7.8 
10 12 
10 12 
*fufly grown leaves 



leaves 
after 
20 weeks 
31 
40 
44 



Flowers 
and buds 

after 
72 weeks 
1 1 
8 3 
7 1 



WHAT WE CLAIM IS:— 
1. Agricultural or horticultural compositions 
possessing plant-growth regulating properties 

5 and comprising as an active ingredient one or 
more mono-alkyl or di-alkyl substituted ureas or 
cycHc-substrtuted ureas (as herein defined) 
together with a suitable carrier as herein 
defined. . 

10 2. CornposMons as daimed in claim 1, m 
vrfuch the suitable carrier is a liquid and 
comprises in addition one or more of the fol- 
lowing agents: dispersing^ emulsifying, sus- 
pending, wetting, nutritional, ptot-growth 

15 3fr m tllMt » n g j fiit^Hdalj bactericidal. msccticiaal 3 
acaricidal and/or soil-improving agents. 

3 Compositions as claimed in claim 1 in 
solid form tn which die suitable carrier includes 
one or more of the fallowing: inert, solid 

20 diluents and nutritional, plant-growth stimu- 
lating, fungicidal, bactericidal, insecnctdal, 
acaricidal, soA-improving and/or binding 
agents, fillers and humus substances. 

4. Compositions as claimed in any of the 
25 rjrecedmg aaims in which the *Ikyl--substituted 

nreas are substituted with alkyl groups con- 
taining 1 to 4 carbon atoms. 

5. Compositions as daimed m claim 4, in 
which the allyl-substrtuted ureas are N-tert- 



butyl-urea, NJsT-di-lcrr-butyl-urea and N^N'- 30 
dnnethylurea. m 

6. Compositions as claimed m any of cl aims 
1 to 3, in which the cycUc-substrtuted ureas 
are imidazolone-2, alkyi-, aryl- and furyl- 
substituted imidazolone-2, benzrmidazolone-2, 35 
and halogen-, alkyl-, amino-, alkoxy- or acyl- 
snbstituted derivatives thereof 

7. Compositions as claimed in claim 6, in 
which the cyclic-substituted ureas are 

4^^-[ruryQ-inuda2X>lone-2, 

4 > 5^pherryl-irmdazok>iie-2, 

4^-dimethyl-imidazok>ne-2 > 

5-chkiro-benzimidazolone-2, 

S^nethoxy-benzmiidazoloae^, 

5-acetyl-berizrmidazolone-2, 

5noaynstyl-benzmiidazolone-2, 

5-butyryl-benznmdazolone-2, 

4^ 9 6-lxnTiethyl-berizrriiidazo 
8- Agricultural and horticultural composi- 
tions as claimed in claim 1 substantially as 
herein described with reference to the Examples. 

For the Applicants: 

FRANK B. DEHN & CO., 
Chartered Patent Age nts, 
Kingsway House, 103 Kingsway, 
London, W.02- 
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